Training Manual for State Environmental Code 1995
CHAPTER 3

ON-SITE SEWAGE TREATMENT AND DISPOSAL SYSTEMS

This chapter provides an overview of construction considerations and the proper function of
various components of on-site sewage treatment and disposal systems. The first section
summarizes various components of conventional subsurface systems. Components which are
discussed include septic tanks, distribution boxes, siphons, pumps, dosing tanks, grease traps
and the types of leaching facilities allowed under Title 5, such as: leaching pits, trenches,
galleries, chambers and fields. Following the discussion of conventional systems a presentation
is made of the procedures for approval for innovative and alternative systems.

This session will include classroom discussion and video tapes of sewage disposal system
components. Basic principles for the siting and installation of sewage systems, appropriate to
the work situation of the trainee group, will be discussed. The scope of the discussion will be
influenced by the degree of preparation of the trainee group.

Suggested Reading Assignments

Title 5: Standard Requirements For The Siting, Construction, Inspection, Upgrade, and
Expansion of On-Site Sewage Treatment and Disposal Systems and for the Transport and
Disposal of Septage (see subparts B and C).

EPA Design Manual “Onsite Wastewater Treatment and Disposal Systems,” Office of Water
Program Operations, U.S. Environmental Protection Agency, Washington, DC 20460 (see
Chap. 6-8)

State of the Art Manual of Onsite Wastewater Management, National Environmental Health
Association, 720 S. Colorado Blvd., Suite 990, So. Tower, Denver, CO 80222 (see Chap. 5-8)

SESSION OBJECTIVES
By the end of the session, the trainee will be able to:

(A ) Understand the structure and function of a variety of components used in the onsite
treatment and disposal of sewage and obtain a basic knowledge of approved innovative and
alternative treatment technologies;

(B) Describe the various components which would be required for an on-site sewage
treatment and disposal system serving a residence, restaurant, or apartment house; and

(C) Interpret the provisions of Title 5 relating to the design and installation of the various system

components.
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CONVENTIONAL SYSTEM COMPONENTS

The septic tank is the first step in the treatment process. Ideally, only substances that are
biodegradable would be disposed of into the septic system. (see Figure 3-1). Items which may
be carried to the average septic system include toilet wastes (feces and urine), paper, hair, skin
cells, soaps, greases, food, grit, cosmetics, cleaners, plastics, etc. Each of these items has a
different level of degradability. Toilet waste degrades fairly quickly within the septic tank, while
others can take much longer. The majority of these wastes are carried to the septic tank by the
building sewer and contain the largest part of the wastewater-water.

The septic tank, a watertight container of
S —— concrete or other durable material, is usually
precast, but in particular circumstances may be
constructed on the site. Metal tanks are not
T _ allowed under the code. (Metal tanks must be 20
T | vyears old and have a Certificate of Compliance.)
Septic tanks are usually precast, but in particular
situations may be constructed on the site. The

E.__:?-'e ‘4 most common design is a rectangular box;
ol [ however, the tank may come in other
] =#  configurations.

s » The septic tank is a pretreatment unit and its

£ A purpose is to receive raw household wastewater
= T T +| from the building sewer, separate solids from the
=il | e J- liquid portion, and discharge the clarified liquid to
_l"'-".'l e T 2| asoil absorption leaching facility for further
‘ﬂ % i treatment and disposal. When raw sewage
T e nv?-a_ﬁs enters the tank from the building sewer, the flow
: L __ iy .;1‘; is directed downward through the septic tank tee.
“ e e The heavier solids drop to the bottom of the tank
il -'—'-1".—— where a layer of sludge forms. Lighter solids and
5 e floatable grease will float to the top of the liquid

to form a scum layer.

Figure 3-1: Typical Septic System

The floating scum layer is prevented from exiting
the septic tank with the reasonably clear liquid because of the outlet tee that extends below the
bottom of the scum in a properly constructed and operating tank. Some decomposition of the
solids occurs during the retention period that the sewage remains in the tank and the reduced
material passes into the liquid where it exits the tank through the outlet tee.

The septic tank is a vault that, for single family dwellings, must have an effective liquid capacity
of at least 200 percent of the design flow of sewage from the building that it serves. The
minimum size tank for new construction permitted under Title 5 is 1,500 gallons. The septic
tank is connected directly to the building sewer and is usually located below the surface of the
ground except in extreme circumstances (as in velocity zones). Two compartment tanks or two
tanks in series are required by Title 5 when designed to serve facilities other than single family
dwellings and whenever the calculated design flow is greater than 1000 gallons per day. When
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a domestic garbage grinder is proposed or installed, the minimum effective capacity of the
septic tank must be 200% of the design flow with a minimum tank size of 1500 gallons. In
addition, septic tanks receiving waste from garbage grinders must also be designed to include a
two compartment tank or two tanks in series. Garbage grinders are prohibited in systems that
include elevated septic tanks.

Septic tanks must be installed level and true to grade on a level base. The tank should be
installed on 6” of crushed stone to minimize uneven settling and provide a stable base. If placed
in fill, proper compaction is required to ensure stability. All tanks must be covered with a
minimum of 9 inches of soil. At least three 20 inch diameter manholes with readily removable
covers must be provided for each septic tank. Access ports must be placed at the center and
over each inlet and outlet tee for inspection and cleaning. Title 5 (section 15.228 (3)) also
prohibits the placement or construction of a structure on or over a septic tank where it may
interfere with tank access. Please refer to section 15.228 (2) for additional detail. The graphic
below provides a cross sectional view of a typical septic tank.

AT PROSEN ame——

gemin g T Ca T e e

{
ke nhobe Sowe Mankols cover | M nhole cover

iex Win,

BUILDING SEWER

TN

‘\\ QUTLET TEE
SEWASE - rensassene NLET TEE kY
SRON ¥ :

HOUSE et AR SPACE LIS 6

oo LEAT HING
UNIT

Figure 3-2: Cross Sectional View of a Typical
Septic Tank
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Figure 3-3

A distribution box (d-box) is the next component in the typical subsurface sewage disposal
system and is located between the septic tank outlet and the leaching facility. The distribution
box, made of concrete or other durable material, must be watertight and easily accessible for
inspection and cleaning. The purpose of the distribution box is to receive the flow of clarified
liquid waste from the septic tank and to distribute this liquid evenly through a series of outlets
discharging the wastes into the leaching facilities. Figure 3-3 shows the location of the D-box in
relation to other treatment units.
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Figure 3-4: Typical D-Box Detail

As with septic tanks, d-boxes are generally
constructed out of concrete but may also be
constructed of plastic or other materials
approved by DEP if anchored in place with or
on a concrete pad which is at least 6 inches in
thickness and 1.5 times the bottom surface
area of the box. The d-box must have an inside
minimum dimension of 12 inches with a
minimum wall thickness of 2 inches. It is
extremely important that the d-box be level for
proper distribution of the effluent to the sail
absorption system.

Dosing tanks or chambers are used in
particular situations where it is necessary to
elevate wastewater for further treatment or
disposal. Dosing tanks are required for any
system designed for intermittent discharge of
septic tank or recirculating sand filter effluent,
or in conjunction with pressure dosing for any
system with a design flow of greater than or
equal to 2,000 gallons per day or where
multiple soil absorption systems are proposed.

All dosing chambers must have an emergency
storage capacity above the working level equal
to the daily design flow of the system. They
must also be equipped with sensors and

alarms to protect against overflow due to failure of the pump or pump controls.

The dosing tank should be constructed of concrete or other approved material and be vented
through the building sewer or other suitable outlet. A single pump is required for each tank
serving two dwelling units or less. Tanks serving more than 2 dwelling units must be equipped
with two pumps with discharge lines properly valved to allow dosing of the entire absorption
system by either pump. Tanks must also be equipped with at least one 20 inch manhole located
within 6 inches of final grade. A cross section of a typical dosing chamber is provided in Figure

3-5.
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The use of siphons for on-site
systems, including shared
Top of Tank

B 20" Diameter N systems is not allowed unless
AAAAAAAAA 5] Agcess Manhole — Within approved as a component of a
Inlet from . § . 6" of Final Grade i ) A
- recirculating sand filter or other

Septic Tank N
B Tl . Outlet to

FINAL EFFLUENT DOSING CHAMBER

Disposal Area alternative technology. Siphons
oot Pumps ‘ : operate by building up a head of
“|& Alarm : wastewater and then releasing it

: ﬂ : much like sucking water through a

hose to drain a flask or barrel.

: Pumps are used in a dosing tank
where the dosing tank is at a
N lower elevation than the disposal
Notural Bearing So field or the discharge point.

s o o e oo D e Pumps are usually installed
between the septic tank and the

Figure 3-5: Cross Section of a Typical Dosing distribution b_ox or Iea(_:hl_ng facility.
Chamber or Tank System designs specifying
pumping of sewage to a septic
tank may be approved for single
family dwellings which discharge a volume of sewage less than 25% of the design flow of the
system provided the pump discharge pipe is connected to the building sewer, and for non-
grinding pumps the flow rate is less than 60 gallons per minute and the septic tank has a
minimum effective volume of 1000 gallons. For systems where grinder pumps are proposed, the
discharge flow rate must be less than 20 gallons per minute and the septic tank must be at least
1500 gallons. Pumping systems designed to pump to the septic tank not meeting these
minimum specifications are prohibited.

As previously stated, at least two pumps must be installed, except for systems serving two
dwelling units or less. Pumps must be capable of passing a minimum solid size of 1 ¥4 inch
diameter and shall be installed in strict conformance with the manufacturer’s specifications.
Pumps must also have approved controls to ensure the correct pumping sequence:

a) Pump off

b) Lead pump on

c) Backup (lag) pump on and alarm on
d) Pumps must alternate.

All pumps must be equipped with an alarm located in the building served which is powered by a
circuit separate from the circuit to the pumps. Standby power should be provided at apartment
houses, condominiums, elderly housing and all other premises that are not vacated during
power failures. Pumps, alarms, and other equipment requiring periodic or routine inspection and
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maintenance must be maintained in strict conformance with manufacturers specifications.
Inspections are required, at a minimum, once every three months for pressure distribution
systems.

Grease traps are required for some subsurface sewage disposal systems, such as those of
restaurants, nursing homes, hospitals, schools and other installations likely to be discharging
wastes with a high content of grease. Grease traps are to be installed on a separate building
sewer serving that part of the plumbing system into which the grease will be discharged. The
discharge from the grease trap must flow to a properly designed septic tank or a building sewer
prior to the septic tank. The purpose of a grease trap is simply to remove grease from
wastewater prior to treatment. Grease traps are small flotation chambers where grease floats to
the surface of the liquid and is retained while the clearer liquid below exits the tank or chamber.
The grease trap design is similar to that of the septic tank.

I i
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Figure 3-£

Grease traps must have a minimum depth of 4 feet and have a minimum capacity of 1000
gallons. Sufficient capacity must be provided for the kitchen flow equal to at least a 24 hour
detention period. Constructed tees must be made out of cast-iron or schedule 40 PVC and
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properly supported by a hanger, strap, or other device. The inlet tee must extend to mid depth of
the tank and the outlet tee must extend to within 12 inches of the bottom of the tank. The invert
of the inlet tee must be at least two inches above the invert of the outlet tee. Access to each tee
must be provided with a minimum manhole frame diameter of 20 inches.

All grease traps must be inspected monthly and must be cleaned every three months or
whenever the grease is 25% of the effective depth, whichever is sooner.
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Soils Absorption Systems SAS

The effluent, or sewage, exiting from the septic tank has undergone primary treatment in that
unit. The heavier solids have settled out at the bottom of the tank and the lighter solids, floating
at the top of the liquid portion, are retained in the tank as the effluent passes under the lower
opening of the outlet tee and is discharged through the outlet pipe. The partially treated sewage
is carried by this watertight pipe to the leaching facility where it will undergo final treatment and
disposal. The watertight pipe may carry the effluent directly into the soil absorption system (as
in the leaching pit), to a distribution box (as in leaching trenches or beds), or through distribution
outlets in galleries and chambers.

As the partially treated effluent enters the leaching facility, it begins to percolate through the
stones placed in the soil absorption system (SAS) and then into the surrounding soil. Very
shortly after the SAS is placed in use, a biological “mat” begins to form at the interface between
the stones and the soil. This biological mat, or “slime area”, is made up of millions of bacteria
whose role is to break down the organic matter in the sewage. This mat enlarges in time as the
system receives more use. The mat slows the infiltration of the liquid into the soil, thus
maintaining unsaturated soil conditions below the mat. As effluent passes through the mat and
then through the unsaturated soil below, pathogenic organisms and other pollutants are
removed from the liquid before it reaches the groundwater. Final treatment of effluent in the
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subsurface sewage disposal system occurs in the SAS and its surrounding soil.

If the SAS is properly located, designed and constructed in acceptable soil, the pathogenic
bacteria and fine solids will be removed from the sewage as it passes through the leaching
facility and surrounding soil. The liquid may eventually pass into the water table without a public
health risk. A much lesser amount of the liquid sewage may pass into the atmosphere, from the
SAS and soil, by evaporation, again without a risk to public health.

There are several types of SASs that are acceptable for use under Title 5. Each type of SAS
must provide a temporary retention area for the liquid sewage and a stone interface with the
surrounding soil to allow for development of the biological slime layer that builds up in a
functioning sewage system. The SAS must be located in pervious soil that is capable of
accepting and dispersing the liquid sewage being discharged into the facility from a septic tank.
In order to assure this, the code is requires a soil evaluation for each system which must be
conducted by soil evaluator certified by DEP.

Leaching trenches are the preferred system for soil absorption whenever feasible. When
trenches cannot be used because of area limitations, other soil absorption system
configurations may be proposed. Leaching trenches, like leaching fields (sometimes called
leaching beds), differ from other designs in that they have no cavernous interior for the
temporary retention of sewage while it is dispersed into the surrounding soil. The leaching
trenches and fields are filled with % to 1-1/2 inch size washed stone and it is within the spaces
between these stones that the sewage is retained temporarily pending absorption by the soill
that surrounds the facility (see Figures 3-7 & 3-8). The leaching area used in conjunction with
the long-term acceptance rate (LTAR) determined in accordance with section 15.242, shall be
considered as the pervious area of the bottom of each trench and up to two feet of the sidewall
of the excavation below the invert of the inlet. Impervious areas of sidewall below the inlet shall
not be considered as available leaching area. However, the leaching area of the leaching field,
determined under section 15.252, is limited to the pervious bottom area of the excavation only,
and shall not include any sidewall area.
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The minimum
separation distance
between any two
trenches must be
three times the
effective width or
Bockfill depth of each trench,
9” Min. whichever is greater.
Trenches can have a
minimum width of 2
feet and a maximum

. | of 4 feet and must be
2 Min o /810 12 sjtuated, wherever

. . possible with their

g{o‘;e’ 111/2" Washed | |ong dimension (100
2’ Max. Depth feet maximum
length) perpendicular
to the slope of the

Perforated .
Distribution natural soil.

TYPICAL TRENCH SYSTEM

A reserve area
sufficient to replace

the capacity of the
Water Table or .. .
Bedrock original leaching
area must be
provided in all
installations. The
area between
leaching trenches
may be used for part
of the reserve area only where the separation distance between the excavation sidewalls of the
primary trenches is at least six feet.

Figure 3-8

The use of leaching fields or beds is restricted to systems with a calculated design flow of less
than 5,000 gallons per day per field. In field designs there must be a minimum of 2 distribution
lines. A minimum separation distance betweens lines of 6.0 feet is required and a distance of 10
feet must be maintained between fields. The maximum length of each field allowed by the code
is 100 feet. Additional specifications for the design of fields or beds can be found in section
15.252.

Common to both trench and field systems are the transmission or distribution lines that convey
the septic tank effluent to the absorption system. One or more d-boxes with unperforated pipes
are used as conveyance pipes between the d-box and the SAS. Unperforated pipes with tight
joints are also used as distribution pipes between the septic tank and the distribution box.
Closed pipes are also used between trenches.
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Sewage discharged from the septic
tank is carried by closed pipe to a
distribution box where the sewage
flows into the box through an inlet.
A series of outlets, all at the same
elevation, carry the sewage from —,

- =
the distribution box by closed pipes _.i--"' 'w\
to the leaching trenches or fields. M e #
Within the leaching trench, N

perforated or open joint pipe is
used to transport the sewage along
the entire length of the trench while
allowing some portion of the
sewage to drain out of the
perforations or open joints along
the way. The sewage is thus
evenly distributed among multiple
trenches and over a large area of
stone. The sewage drains into the
spaces between the stones where
it comes into contact with the WIFTC TaAd 'WETH 4 CESTRIBUTION BCk AND LEAGH Pt
biological slime layer where
biological and chemical reactions
result in further treatment of the
sewage. The sewage then passes
into the surrounding soil where
more organic and inorganic matter
are removed. Some sewage is
removed through capillary action
and evaporation at the same time.
The process in a leaching field is Figure 3-9

essentially the same, except that

the distribution box is usually

located within the leaching field and therefore the pipes exiting from the distribution box are not
closed pipes. These are the open joint or perforated pipes that carry the sewage over the entire
field. Distribution lines can be constructed of either PVC or ABS materials and must be at least
3 inches in diameter. Lines exceeding 50 feet in length must be properly vented in accordance
with the provisions provided in section 15.241.

On sloping lots it is often necessary to locate leaching trenches at different elevations. This
may be accomplished by using distribution boxes connected by closed pipes but must meet
critical slope requirements. Sewage may be discharged into one or two trenches at an upper
level from openings in a distribution box, while one or more additional openings in the same box
may be used to carry sewage in a closed pipe to a second distribution box at a lower level,
which in turn may service one or more additional trenches. Sewage may be disposed of in
trenches on the upward slope of a septic tank in a similar manner. It would be necessary to add
a pump to force the sewage exiting from the septic tank up to a distribution box at a higher
elevation where it could flow by gravity to one or more leaching trenches. Where trenches are
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constructed at different elevations they must be designed to prevent effluent from the higher
trenches from flowing into the lower trenches.

When area requirements do not permit the use of a trench system a leaching pit provides
another alternative. A large excavation is required for the leaching pit. The lining of the pit is
usually constructed in a cylindrical fashion. Pits must be constructed of precast perforated
concrete or interlocking concrete blocks laid dry with open joints in a manner to prevent
displacement. The cylinder may be brought to a cone at the top with a manhole, or covered
with a large slab containing a manhole. The liner is surrounded on the outside with 12 to 48
inches of % to 1-1/2 inch size washed stone (see Figure 3-10). Covering this stone is a two
inch layer of washed stone ranging from 1/8 to % inch in size. The interior of the liner, along
with the spaces in between the stones surrounding it, provides storage space for the sewage
while it is being dispersed into the soil at the bottom and through the open-jointed and rock filled
sides.

Leaching pits may not be constructed in areas where the maximum groundwater elevation is
less than four feet below the bottom of the excavation. Excavations into or fill upon impervious
material are not allowed. Excavations through impervious material may be allowed if at least
four feet of naturally occurring pervious material, as demonstrated by a percolation test and soil
evaluation, remains beneath the lowest point of the excavation. When more than one leaching
pit is installed, they must function in parallel and the distance between excavation sidewalls may
be no less than twice the effective width or twice the effective depth of the pit, whichever is
greater. When pits are built at different elevations, construction shall be such as to prevent
sewage from upper pits from flowing into lower pits.
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The leaching area required must be determined in accordance with the provisions of section
15.242. The leaching area shall be considered as the pervious bottom area of the excavation
and a maximum of two feet of side wall depth below the invert of the inlet per unit. Impervious
area of the sidewall below the inlet may not be considered as available leaching area.

A reserve area sufficient to replace the capacity of the original leaching area must be provided
in all designs and construction of subsurface sewage disposal systems. The area between
leaching pits may be used for part of the reserve area. For further specifications for leaching
pits, refer to section 15.253.

Leaching galleries and leaching chambers, like the leaching pit, provide a large interior for
visual observation to determine proper functioning, except that they are usually constructed in a
rectangular or square manner and are generally shallower than the leaching pit (see Figure 3-
10). Leaching galleries and chambers have open joints and are surrounded with washed stone
as in the leaching pit. The sewage entering these facilities is dispersed in the interior and in the
spaces between the surrounding stones, temporarily, as it is dispersed into the soil.
Construction specifications for these systems are provided in section 15.253.
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Figure 3-11

Construction in fill is allowed provided there is at least 4 feet of naturally occurring pervious
material present beneath the proposed soil absorption system. Soil absorption systems
constructed in fill must be sized using the soil type of the underlying naturally occurring pervious
material. Systems constructed in fill that extend either wholly or partially above natural grade for
the purpose of complying with the 4 foot separation to groundwater are considered mounded
systems. It is important to note here that there are two separate 4 foot separations required by
the code (i.e. depth to groundwater AND depth of naturally occurring pervious material beneath
the soil absorption system). These requirements are independent of each other and as such
much be evaluated independently. A typical mound system used to maintain the 4 foot
separation to groundwater is presented in Figure 3-11.
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TYPICAL MOUND SYSTEM
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Fi gure 3-12

Where fill is required to replace unsuitable or impermeable soils (nhot including the 4 feet of
naturally occurring pervious material) the excavation of the unsuitable material must extend a
minimum of five feet laterally in all directions beyond the outer limit of the soil absorption system
to the depth of naturally occurring pervious material. Replacement fill must meet the
specifications provided in section 15.255(3). For mounded systems the side slopes cannot be
steeper that 3:1 (horizontal:vertical) and a minimum horizontal separation distance of 15 feet
must be provided between the soil absorption system and the adjacent side slope, as measured
from the edge of the top of the two inch layer of 1/8 to ¥z inch stone aggregate. In addition, the
toe of the slope must be at least five feet from any adjacent property line or a swale or other
drainage system provided to prevent runoff from migrating to the adjacent property. Adjustments
to the side slope criteria may be allowed if a suitable impervious barrier, such as a vertical
concrete retaining wall is provided that meets the specifications provided in section 15.255(2).
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Slope Requirements
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A tight tank is a large tank used for storage of sewage. It has an inlet but no outlet. Tight tanks
cannot be approved for new construction or for increased flow to existing systems except in
extreme situations that require prior Department approval. Tight tanks may be used, only with
DEP prior approval, to eliminate a failed on-site system when no other feasible alternative to
upgrade the system exists. Tight tanks approved by DEP must be sized at a minimum of 500 %
(5 days storage) of the sewage system design but in no case less than 2000 gallons. Tanks
also must be equipped with audio and visual alarms set to activate at 3/5 of the tank capacity.
Applications to the Department must indicate the method and frequency of removal of the
contents as well as the specific location and method of disposal.

The Department may also consider the use of a modified tight tank in conjunction with a soil
absorption system in specific situations where the limiting factor is a percolation rate slower
than 60 minutes per inch. In these cases, application for a variance must be made to the local
approving authority. Additional specifications for the use of tight tanks in special areas are
provided in section 15.261. Figure 3-14 provides a cross sectional view of a typical tight tank
configuration.

Checklists have been provided in appendix 11 to assist local Boards of Health in their review of
many of the system components previously discussed in this chapter.
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Figure 3-14

Innovative and Alternative (I/A)There are a number of innovative systems that may provide
substitutes for, or alternatives to, one or more of the components of a conventional system, but
provide equal or better environmental and public health protection. These alternatives are
becoming more widely proposed as cost-effective upgrades of older, failing systems on sites
that cannot accommodate conventional systems due to poor soil conditions, setback
requirements or other constraints. I/A technologies can also provide enhanced wastewater
treatment solutions for new construction located in environmentally sensitive areas and at sites
where conventional systems simply are not effective.

Approval Process: Title 5 establishes a three-tiered process for DEP review of I/A systems
leading to their approval for general use. That process consists of pilot test approval for the
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technology, followed by provisional approval, and finally approval for general use throughout the
Commonwealth. In addition, DEP may issue site-specific approvals for remedial use of
technologies that are likely to improve existing conditions. The use of an I/A technology can be
authorized without a variance provided it still must receive DEP prior approval.

In order for technologies to be approved for pilot testing the applicant must provide technical
data from independent testing organizations or field evaluations conducted in other states that
demonstrate the technology will provide a level of environmental protection at least equal to that
of a system designed and built in accordance with Title 5. Additional information obtained during
the pilot testing will reveal whether or not the technology has the potential to function effectively
in the Commonwealth. DEP may approve no more than 15 facilities to pilot test for each
technology. Each facility must have a specific approval from DEP. Pilot approval applications
require the submittal and implementation of an 18 month monitoring plan, an operation and
maintenance contract and notice to the local approving authority. Upon completion of testing,
DEP may grant a provisional approval, require additional testing, or disapprove of its use. Pilot
testing is considered successful when at least 75% of piloted systems have performed at the
relevant level for at least 12 months.

In order to receive provisional approval for a technology, evidence must be provided that it has
been successfully pilot tested for two years or approved for general use in one or more other
states. Provisional approval clears the way for broader testing under actual field conditions in
Massachusetts. Testing must be conducted for at least a 3 year period on at least the first 50
systems installed. Provisional approvals, which must be noticed in the Environmental Monitor,
require less intensive oversight than at the piloting stage. DEP and/or the local Board of Health
may establish special conditions in this approval. After receipt of the performance evaluation,
DEP may certify the technology for general use, request additional information, or disapprove its
use.

A technology may be approved for general use if it has been proven to be equivalent or superior
to a Title 5 system in 90 % or more cases in which it has been approved for provisional use.
Supporting data can be from Massachusetts or other states with comparable geography and
weather. An innovative or alternative technology that is approved for general use will be allowed
anywhere in the Commonwealth when site and soil conditions warrant and if designed, operated
and maintained in accordance with the conditions of approval. DEP may impose special
conditions for the protection of public health, safety, welfare, or the environment and the local
Boards of Health may impose additional conditions under local regulations. Notice of all pending
systems, provisional systems, and piloting must be provided by DEP annually in the
Environmental Monitor.

Under the regulations, DEP can also approve an I/A technology for remedial use to improve
conditions at existing sites served by failed conventional systems, systems that are in the
process of failing, or systems that are simply sub-standard. An approval for remedial use is
considered a stopgap measure and is not intended to be used for demonstrating that the
technology is acceptable for general or provisional use. The reader is referred to sections
15.281-15.289 for additional information on alternative system approvals.

Approved Technologies: There are presently two alternative technologies approved for use in
Title 5. Recirculating sand filters (RSF’s) are approved for general use, and humus/composting
toilets for remedial use. Each of these is discussed in more detail below.

Recirculating sand filters also referred to as RSFs, are approved for general use and must be
used where the system design flow is greater than 2000 gallons per day and the system is
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located in a nitrogen sensitive area. RSF’s may also be used for systems with design flows
below 2000 gallons per day to obtain a design flow credit for the system’s nutrient removal
capability. Nitrogen sensitive areas include interim wellhead protection areas; Zone 2s (zone of
contribution) of public water supply systems; and nitrogen sensitive embayments (these areas
have not yet been designated). RSF’s are particularly well suited to these areas due to their
ability to reduce the total nitrogen concentration from influent to effluent by up to 60%. In order
to be approved for use recirculating sand filter systems must meet several performance
standards that are delineated in section 15.202(4). RSF systems must also contain all the
components of a conventional system and be capable of functioning in that manner. Figure 3-15
presents the typical components of an RSF system.

SEPTIC TANK

9z
Purmz

RECIRCULATION
TANK .
Figure 3-15: Typical Recirculating Sand

W/training materials/boh/BOH ch3 Page 3-19



Humus/Composting toilets are defined in the code as self-contained systems consisting of a
composter with a separate toilet fixture from which no liquid or solid waste materials are
discharged to the surface or subsurface environment and from which a humus/compost end
product is produced. Figure 3-16 illustrates a typical composting toilet.

These systems are certified for remedial use subject to several conditions. First, any liquid by-
product that is not recycled back through the toilet must be removed by a licensed septage
hauler and properly disposed. Discharge through a greywater facility is only allowed if that
facility also contains a septic tank and leaching system. Second, the humus/compost toilet must
be designed to store compostable and composted solids for a period of at least two years in
order to provide sufficient time for biological treatment to occur. The composted residuals from
that process can then be disposed of either by burying the material at least six inches deep on-
site or in another manner and location approved by the local Board of Health. The last condition
of approval is that separate greywater systems (greywater includes wastewater discharged from
washing machines, sinks, dishwashers, etc. but not from toilet facilities) or discharge from a
drain with a garbage grinder must include a septic tank and a leaching facility designed in
accordance with the new code. The leaching facility however may be designed to accommodate
60% of the facilities design flow because of the decreased load. A filter system specifically
approved by the Department for that purpose may be used in place of a septic tank provided
that there is no discharge of garbage grinder waste or liquid by-product from the composting
toilet to the greywater system. Existing cesspools may serve as a leaching facility for these
purposes provided it meets the additional requirements outlined in section 15.289(3)(a)(2) of the
revised code.

COMPOSTING TOILET

Ventilator cover w/ fine—mesh
net to prevent flies and insects
from entering

Transformer switch

Fan to evacuate all odor

0 Scraper for use

*/whem emptying

Distributor to spread input

Heating coil to warm and
evaporate liquid —
Thermostat placed inside
the heating coil to control
the heat level

Collecting tray

Fi gure 3-16
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Composting toilets may be approved for new construction only where a system in full
compliance with Title 5 could otherwise be installed on the site.

There are several advantages for using this technology over conventional toilets including:

Water Conservation

Flexible on-site wastewater treatment solution for existing systems unable to upgrade to a Title
5 system.

Leaching area reduction
Elimination of septage

The main disadvantage to the use of a composting toilet is the additional requirements directly
associated with the maintenance and removal of the compost piles.

SHARED SYSTEMS

The code also allows for the use of shared systems as an alternative to address wastewater
treatment and disposal needs. Shared systems are systems that are sited and designed in
accordance with the code requirements (i.e. they contain all the necessary components of a
subsurface sewage disposal system) but serve more than one facility or more than one dwelling
in a single facility. Shared systems may be approved for existing system upgrades; new
construction; or an increased flow to an existing system. DEP approval is required of all
proposed systems to be shared however the local approval authority may impose additional
conditions for the protection of public health and the environment. Shared systems can be
approved for any upgrade to an existing system without a variance under certain conditions
outlined in 15.291. All other uses of shared systems require a variance.

All applications for a shared system must include plans and specifications; a description of how
the proposed system compares to single systems in compliance with the new code in terms of
capacity to protect public health, safety, welfare, and the environment; operation and
maintenance plans, and a description of ownership form. In addition, since shared systems by
definition serve more than one facility a critical component of the application package is the
inclusion of a copy of the Title 5 covenant and easement, a sample of which is provided as an
appendix to the code, and a description of the financial assurance mechanism to be used to
ensure on-going system monitoring and maintenance.

Once reviewed at the local level, the local approving authority must provide notice to the
Department for their review. Prior to construction the applicant must submit to DEP a copy of
the written approval from the local approving authority and a copy of the complete application
package. The application is deemed approved by DEP after 60 days if the Department fails to
approve or disapprove of the system in writing or request additional information. The
Department has an additional 60 days to review supplemental submissions.
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